Summary &horbar; This paper presents a synthesis of 3 year results of in vitro production of bovine embryos in medium previously conditioned by bovine oviduct epithelial cells. In Louvain-la-Neuve, Belgium, a total of 18 356 oocytes were matured and inseminated in vitro: 13 967 (76%) had cleaved at 3 days postinsemination and 3 593 (26%) became blastocysts using this culture system. Our data show that conditioned medium can be stored frozen for up to 3 years without significant loss of activity and is resistant to lyophilization. One single batch of conditioned medium was tested within the same period in four different laboratories and yielded variable results: 27 and 37% blastocysts/cleaved embryos in two of them and only 7 and 0% in the two others whereas in each case more than 30% blastocysts were obtained with the local reference co-culture system. In one laboratory, the batch of oil used to overlay the culture drops had a detrimental effect on the blastocyst rate in conditioned medium but not in coculture. 
. The drawback of these culture systems is that they contain serum which masks the effect of proteins of cellular origin and which might be embryotoxic (M6n6zo, 1983) . We therefore conditioned tissue culture medium 199 (TCM 199) with a bovine oviduct epithelial cell (BOEC) monolayer in the absence of serum (Mermillod et al, 1992) . This conditioned medium with minimal exogenous protein content was designed to analyse oviduct secretions and to test their potential effect on embryo development. A similar approach was used by Kobayashi et al (1992) with a serum-free granulosa cell conditioned medium for the culture of bovine embryos and by Liu et al (1995) with human oviduct cell conditioned medium for culturing mouse embryos.
We have shown (Mermillod et al, 1992) that serum-poor BOEC conditioned medium supports early bovine embryo development as well as conditioned medium containing serum, as currently used in other laboratories (Gordon, 1994) . Culture conditions were optimized by testing various ratios of embryo number to culture volume (Ferry et al, 1994) . In Louvain-la-Neuve, Belgium, the method described by Mermillod et al (1993) was used. Briefly, intact cumulus-oocyte complexes (COCs) were aspirated from small follicles, washed in modified Tyrode's medium (containing 6 mg/mL albumin, 4 mg/mL lactate and 0.11 mg/mL pyruvate [Tyrode albumine lactate pyruvate]) and matured for 24 h in TCM 199 (supplemented with 10% FCS, 1 4 g/mL ¡3-estradiol, 5 wg/mL pLH and 0.5 wg/mL pFSH). Matured oocytes were washed in TALP and co-incubated for 18 h with 2 x 10 6 spermatozoa mL-1 selected after thawing on a Percoll discontinuous density gradient. Fertilization medium was bicarbonate TALP containing 10 !tg/mL heparin sodium salt (167 U/mg, Calbiochem, San Diego, CA, USA).
The method applied in the German laboratory is detailed by Berg and Brem (1989) . COCs were recovered by puncture, washed in TCM 199 and matured for 24 h in TCM 199 supplemented with 20% estrus cow serum (ECS), 2 mM sodium pyruvate, 2.9 mM calcium lactate, 10 0 yglmL FSH, 60 pg/mL gentamycin, 33.9 mM sodium bicarbonate and 4.43 mM Hepes. Fertilization was performed for 20 h using 10 6 frozen-thawed spermatozoa mL-! selected by the swim-up procedure. The fertilization medium was bicarbonate TALP supplemented with 6 mg/mL BSA, 1 pM adrenaline, 10 pM hypotaurine and 10 pg/mL heparin.
In Gent, Belgium, the oocytes were matured and fertilized according to the method of Van Soom et al (1992 (Berg and Brem, 1989) . The microdrops were overlaid with paraffin oil and the culture was performed under 5% C0 2 , 5% 0 2 and 90% N 2 with maximal humidity.
In Gent, the reference culture system was a co-culture with BOEC in B2 medium supplemented with 10% ECS in microdops under silicone oil (Van Soom et al, 1992 One single batch of conditioned medium (9309 BOss) was tested within a 3 month period in four laboratories: Louvain-laNeuve, Guelph, Gent and Munich. The oocytes were matured and fertilized with the local protocol, and culture in BOEC conditioned medium was performed according to the protocol of Louvain-la-Neuve. In each case, the culture in the conditioned medium was compared with the reference culture system of the testing laboratory. Data are shown in table IV. There was no significant difference between the three replicates performed in a given laboratory.
In Guelph, Gent and Munich, the cleavage rate on day 3 pi was not significantly different (P > 0.05) between the co-culture and the culture in BOEC conditioned medium.
In these three laboratories, the reference co-culture system yielded more than 30% blastocyst/cleaved embryos. The culture in the conditioned medium yielded similar blastocyst percentage as for the co-culture in Munich but a very poor blastocyst rate as compared to the control co-culture in Gent and Guelph.
Effect of oil quality on embryonic development in conditioned media or in co-cuffure
The results shown in table V indicate that silicone oil used in combination with both conditioned media had a detrimental effect on bovine blastocyst formation (P < 0.001 ) as compared with paraffin oil but had no significant influence when used in combination with co-culture (P= 0.95).
DISCUSSION
There are several reports on in vitro bovine embryo production (for a review see Gordon, 1994 ), but few data on large-scale embryo production are available except for some reports on commercial bovine embryo yields (Lu and Polge, 1992; Hasler et al, 1995) . The present paper gives an overview of the results of culture in serum-poor bovine oviduct conditioned medium, designed for the detection of cell-secreted embryotrophic factors (Mermillod et al, 1993) (Voelkel and Hu, 1992 (Miller and Pursel, 1987) . Since oviduct cells continue to produce lipids in culture (Henault and Killian, 1993) , this may explain the lack of blastocyst inhibition observed when silicone oil was used in combination with oviduct co-culture. Divergent culture results from different laboratories might also reflect differences in zygote quality (due to the oocyte quality and to the maturation and fertilization procedures) or may be due to the source of chemicals, water or culture dishes which may also be toxic (Bavister, 1995) . Unfavourable ambient conditions may have been a factor in the relatively low results obtained in Guelph, where shortly after these experiments were completed, the control co-culture system also collapsed during a particularly cold winter season. Quality controls (eg, media, serum, hormone testing) are critical for accurate and reproducible data in IVF programs (Schiewe et al, 1990) and are applied in the laboratories involved in the present study. However, despite these precautions, our data seem to indicate that conditions optimized for one culture system can be inadequate for another.
The main conclusion that can be drawn from this report is that a culture system (using serum-poor BOEC conditioned medium) which was shown to yield reproducible development rate over a long period in a given laboratory can yield divergent results in other laboratories.
